Numerous studies have shown that dyadic fights are regularly disrupted by the intervention of thirdparty group members. Empirical and theoretical attention with respect to these interventions have focused predominantly on the fitness advantages that accrue to the intervening individual; conversely, little attention has been given to studying the fitness implications of suffering from third-party intervention behaviour. Therefore, we investigated this issue by examining the relationship between variation in individual mating success and suffering third-party interventions during a fallow deer, Dama dama, rut. Mating success was analysed using a 'hurdle' model against three explanatory variables: daily variation in suffering an intervention, dominance rank and fight rate. The lower, logistic level of the model indicated a negative interaction between variation in suffering an intervention and fight rate in relation to whether a mating was achieved or not. Further investigation of this interaction showed that the proportion of matings achieved by males declined as interventions suffered increased regardless of whether males had a high (five or more fights per day) investment in fighting. There was no meaningful effect observed in the upper level of the model. We also investigated whether there was evidence for a temporal association between suffering interventions and mating success: two models investigated interventions suffered on a previous day and the cumulative sum of interventions suffered over 2 days in relation to mating success. Neither model showed a meaningful association at the lower or upper level indicating that the effects of intervention behaviour are temporally limited in this population. Our results underline the complex nature of the relationships at play during third-party interventions in relation to mating success. We suggest that there is a need for greater empirical investigation and wider theoretical scrutiny with respect to suffering intervention.
Numerous studies have shown that dyadic fights are regularly disrupted by the intervention of thirdparty group members. Empirical and theoretical attention with respect to these interventions have focused predominantly on the fitness advantages that accrue to the intervening individual; conversely, little attention has been given to studying the fitness implications of suffering from third-party intervention behaviour. Therefore, we investigated this issue by examining the relationship between variation in individual mating success and suffering third-party interventions during a fallow deer, Dama dama, rut. Mating success was analysed using a 'hurdle' model against three explanatory variables: daily variation in suffering an intervention, dominance rank and fight rate. The lower, logistic level of the model indicated a negative interaction between variation in suffering an intervention and fight rate in relation to whether a mating was achieved or not. Further investigation of this interaction showed that the proportion of matings achieved by males declined as interventions suffered increased regardless of whether males had a high (five or more fights per day) investment in fighting. There was no meaningful effect observed in the upper level of the model. We also investigated whether there was evidence for a temporal association between suffering interventions and mating success: two models investigated interventions suffered on a previous day and the cumulative sum of interventions suffered over 2 days in relation to mating success. Neither model showed a meaningful association at the lower or upper level indicating that the effects of intervention behaviour are temporally limited in this population. Our results underline the complex nature of the relationships at play during third-party interventions in relation to mating success. We suggest that there is a need for greater empirical investigation and wider theoretical scrutiny with respect to suffering intervention. © 2018 The Association for the Study of Animal Behaviour. Published by Elsevier Ltd. All rights reserved.
The study of animal contest behaviour in relation to outcome and fight dynamics has tended to focus on the importance of resource value and fighting ability (resource-holding potential, RHP: Parker, 1974). Such considerations have led to the development of a number of influential models that focus on the decision processes used by combatants during fights (e.g. Payne, 1998; Taylor & Elwood, 2003) . A key aspect of these models is that they specifically address aggression at the dyadic level. However, there is accumulating evidence that contest behaviour can involve more complex forms of aggressive interaction. Specifically, a number of studies conducted on (semi-) captive (e. Theoretical explanations underpinning the study of intervention behaviour have been largely driven by the extensive body of work conducted on primate species (Bissonnette et al., 2015; Smith et al., 2010) . Such accounts typically emphasize that intervention behaviour serves to underpin the formation of coalitions; thus, individuals are expected to be able to track shifting dominance relationships (e.g. Chapais, 1995) or to remember past relationships (i.e. who helped whom previously, e.g. Gavrilets, Duenez-Guzman,
